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^ @ NAVIGATION APPARATUS AND METHOD. 

@ A navigation apparatus and method designed 
chiefly for the drivers and also for pedestrians when 
no such instrument as a distance sensor or a bear- 
ing sensor is used. Upon receipt of data related to 
the passage along which one is now traveling, such 
as signals from transmitters installed along the pas- 
^ sage, electromagnetic waves from an artificial sat- 
^ ellite. or based on the distance sensor and bearing 
1^ sensor, or upon receipt of information input by the 
user, the apparatus displays what would happen if 
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one proceeds the passage without turning right or 
left or what would happen if one proceeds a pre- 
determined lane. When a target is set, the apparatus 
displays both the target and the lane to travel, and 
further displays the passage leading to the target as 
well as a proper and suitable passage that leads 
from a major passage to the target The data of 
passage are retrieved by attaching group code and 
common code to the links. 
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Technical Reld 

The present invention relates to a navigation 
system which is mainly used by a driver of an 
automobile and a method therefor. 

Background Art 

A conventional navigation system having a 
storage device, a processing device, an input de- 
vice, a display device, sensors and the like and a 
navigation method to be executed in the system 
may be classified into the following two types on 
the basis of the contents displayed on the display 
device. 

One of the two types is a map display system 
which is arranged in such a manner that a map is 
displayed on the screen of the display device and 
a travelling locus, a present position, a moving 
direction, a target, a target direction, a instructed 
course or the like are indicated in the map. Another 
one is an arrow display system which is arranged 
in such a manner that no map is displayed but 
arrows respectively showing the target direction 
and the course instruction at each intersection are 
indicated. 

The map display system and the arrow display 
system respectively have encountered the follow- 
ing problems: 

According to the map display system, a driver 
must look the displayed map while driving a ve- 
hicle. Therefore, the driver must pay attention to 
many factors and thereby the driver will be ex- 
hausted, causing a load to be applied to the driver. 
Furthermore, a risk will arise as the case may be. 
Therefore, in the conventional map display system, 
the display device has been disposed in a lower 
position so that the driver cannot look it during 
driving, or only main roads are indicated during 
driving. However, these devices could not satisfac- 
torily overcome the problems and thereby a risk in 
terms of the traffic safety remains. Because of the 
risk, the European countries have had a denial view 
on the map display system and therefor they have 
not employed the map display system. 

The arrow -display system encounters the fol- 
lowing two typical problems: In a case where the 
target direction is shown by. an arrow as one of the 
display modes of the display device, the driver 
psychologically tends to earlier turns to the right or 
left in accordance with the shown arrow, causing a 
problem to arise, for example, the vehicle strays in 
a residential area. Furthermore, in a case where the 
course is instructed at an intersection as another 
display mode, timing at which traffic information 
collected in a real time is indicated and acceptabil- 
ity for the. drivers, which becomes a serious prob- 
lem for the aged and female drivers, remain as 



unsolved problems, because there is a course in- 
struction as the assumption. 

According to a basic system design concept 
used for developing the conventional navigation 
5 system, the most important factor for the navigation 
system lies in that the present position of the 
user's vehicle, which is moving, is accurately rec- 
ognized in a map which has been previously pre- 
pared. This system design concept is similarly 
70 applied to both the map display system and the 
arrow display system. 

However, there are other problems different 
from the above-mentioned problem as explained 
hereinafter. 

75 . That is. since the vehicle such as an auto- 
mobile moves at considerably high speed, it is not 
so practical for the driver even if the driver recog- 
nizes the present position of the vehicle as a point 
of low accuracy on the map displayed on the 

20 display device. That is. it is rather acceptable for 
the driver who is driving the vehicle, in the aspects 
of the speed sensibility and the sense about the 
positional relationship and the directional relation- 
ship with respect to his target, that the driver 

25 recognizes the state of the vehicle's movement as 
a line while making the positional relationship with 
respect to the target clear than recognizing the 
present position indicated as a point, on the screen 
of the display device. It is easier and more natural 

30 for the driver to recognize the state of the vehicle's 
movement as the line than to recognize the state of 
the movement as the point Furthermore, informa- 
tion about the state of the movement as the line is 
more valuable as available drive information. In 

35 addition, since the user's vehicle such as an auto- 
mobile must move while being restricted by a road 
in a different manner from an airplane and a ship, it 
is more practical to recognize the road on which 
the user's vehicle is moving at this very moment 

40 while making the positional relationship with the 
target for the user's vehicle clear than obtaining the 
present position of the user's vehicle as a point. 

Furthermore, if the present position of the 
user's vehicle is intended to be accurately ob- 

45 tained. the load of realizing the high accuracy be- 
comes too heavy for the navigation system. As a . 
result, the cost for manufacturing the navigation 
system cannot be reduced and thereby wide using 
of the navigation system will be interrupted. There- 

50 fore, the primary idea! of preventing the traffic snarl 
and realizing the safety traffic cannot be achieved. 

It is very dangerous for the driver to drive his 
vehicle while actually looking for a road. Therefore, 
there has been a desire of a practical navigation 

55 . system to be developed as a system of aiding the 
driver to easily reach the position of the target. 
According to the conventional navigation system - 
arranged in accordance with the map display sys- 
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tern, the driver must look for the driving course set 
on the road map displayed on the display device. 
Theretore. the dangerous factor cannot be elimi- 
nated and thereby its practicality is insufficient. 

Since the driver must pay attention to many 
things during driving the vehicle, the load of the 
driver must be reduced for the purpose of safely 
driving the vehicle. Therefore, it is preferable that a 
navigation system be arranged in such a manner 
that information necessary to select the course can 
be obtained at first sight. 

According to the conventional navigation sys- 
tem arranged in accordance with a route guide 
system in which the driving course through which 
the vehicle reaches the target is indicated on the 
display . device, an optimum driving course is set in 
accordance with the relationship between the start 
position and the target position at the time of start 
of driving. According to the above-described navi- 
gation system arranged in accordance with the 
route guide system, it is actually difficult to drive 
the vehicle while keeping the driving course in the 
actual road state even if the driving course is 
indicated on the display device. Furthermore, the 
degree of the danger can be increiased due. to 
stress given to the driver when the determined 
driving course is instructed for the driver. 

However, if the instruction by means of indicat- 
ing the driving course is not made but only the 
present position of the user's vehicle is indicated, 
the value of information is insufficient. It is more 
dangerous to look for the course in accordance 
with the present position shown on the road map 
displayed on the display device than to instruct the 
driving course. 

It is important for the naivigation system to. via 
the display device, show the drive information 
which is valuable to reach the target in a state in 
which the safety cannot be deteriorated. In particu- 
lar, intense stress is given to the driver if the 
optimum driving course to reach the target is deter- 
mined before the start of driving and the one fixed 
driving course is shown to the driver. In order to 
prevent the state in which the stress is given to the 
driver, it is prefe/able that the navigation system be 
constituted in such a manner that the driver is able 
to select a course to reach the target and the 
driver's determination about the selected course is 
given priority. As a result, the driver is able to drive 
the vehicle with composure. 

Furthermore, the current background in which 
the aged and the female drivers increase must be 
taken into consideration. In addition, the mental 
state and recognition of the driver in a specific 
situation must be considered. 

Therefore, it is insufficient for the display de- 
vice to indicate the present position of the user's 
vehicle on the map. In addition, it is an excessive 



function to indicate the driving course on the map. 

An object of the present invention is to provide 
a significantly practical navigation system and a 
method therefor capable of over-coming the above- 
5 described problems and meeting the above-de- 
scribed requirements by supplying required and 
minimum information to the driver. 

Disclosure of the Invention 

10 

According to the present invention, in a naviga- 
tion system and a method therefor, in which coordi- 
nates and various data items are stored, the re- 
quired process is performed when inputting in- 

15 formation and furthermore the indication as to tiie 
information is performed, the navigation system 
and the method therefor is arranged in such a" 
manner that when information about a passage 
through which a moving object is moving at this 

20 very moment is supplied by means of any one or 
some of a receipt of a signal transmitted from a 
transmitter, a receipt of satellite electric waves, 
detections of a distance sensor and an azimuth 
sensor and an operation of a user, a line 

25 (hereinafter referred to as a "travelling line") repre- 
senting the passage through which the moving 
object is moving at this very moment is, together 
with information about a target such as a target 
position, indicated on the screen of the display 

30 device. 

As will be described below, the present inven- 
tion has a plurality of embodiments so as to select 
a proper embodiment in accordance with the pur- 
pose and way of use of the present invention. 

35 According to these embodiments, a variety of con- 
figurations for variously generating the travelling 
line and states of indication mode on the screen of 
the display device are explained. 

A preferred aspect of the present invention lies 

40 in a navigation system and a method therefor ar- 
ranged in such a manner that transmitters are 
disposed in the passages and a signal to be trans- 
mitted from the transmitter is given data about the 
shape and the position of the passage in which the 

45 transmitter is disposed, whereby, when a main unit 
of the navigation system mounted on the moving 
object and having a signal receiving function re- 
ceives the signal, a travelling line representing the 
passage through which the moving object is mov- 

50 ing at this very moment is indicated on the display 
device. Furthermore, a configuration may be con- 
stituted in such a manner that a code, is given to 
the signal to be transmitted from the transmitter, 
1 data about the shape and the position of the pas- 

55 sage is stored in a data storage^ device of the main 
unit, data about the shape and the position of the 
passage which corresponds to the code read from 
the signal is retrieved from the data stored in the 
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storage device on the basis of the code read from 
the signal and the travelling line is indicated on the 
basis of the retrieved data. 

A preferred aspect of the present invention lies 
in a navigation system and a method therefor ar- 
ranged in such a manner that data about the shape 
and the position of a passage is stored in the data 
storage device, data corresponding to the passage 
through which the moving object is moving at this 
very moment is retrieved from data stored in the 
data storage device when information which can be 
recognized by a user when the user moves through 
the passage and with which the passage through 
which the moving object is moving, at this very 
moment can be specified and the travelling line is 
indicated. 

A preferred aspect of the invention lies in a 
navigation system and a method therefor arranged 
in such a manner that the present position is es- 
timated on the basis of satellite electric waves, or a 
distance sensor and an azimuth sensor, a passage 
which is nearest to the estimated present position 
is discriminated, data about the shape and the 
position of the passage is retrieved from data 
stored in a data storage device and it is indicated 
as a travelling line. A configuration may be em- 
ployed which, is arranged in such a manner that a 
locus of a passage which can be considered that 
the moving object has passed through is obtained 
on the basis of the estimated present position, the 
passage through which the moving object has 
passed is discriminated on the basis of a result of 
a comparison made between the locus and the 
shape of the passage, data about the shape and 
the position of the passage which is positioned in 
front of the passage through which the moving 
object has passed and through which the moving 
object will pass through if it does not turn to the 
right/left is retrieved from data stored in the data 
storage device and it is indicated as a travelling 
line. 

A preferred aspect of the present invention lies 
in a navigation system and a method therefor ar- 
ranged in such a manner that it comprises a dis- 
tance sensor and an azimuth sensor, the passages 
which intersects each passage are, together with 
the state of advancement into the intersection, 
stored, the distance between the intersections is 
stored, the distance from the initial movement posi- 
tion is detected by the distance sensor, the dis- 
tance from the initial movement position to each 
intersection is obtained, the stored distance and 
said quantity of detection are subjected to a colla- 
tion, the intersection which is passed at the time of 
the detection is estimated on the basis of the 
collation,' the passage into which the moving object 
has been advanced is estimated on the basis of the 
detected state when the state of the advancement 
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into the intersection is detected, data about the 
shape and the position of the passage into which 
the moving object has been advanced is retrieved 
from data stored in the data storage device and a 

5 travelling line representing the shape and the posi- 
tion of the passage is indicated on the display 
device. Another configuration may be employed in 
which the state of advancement of the user into the 
intersection is supplied in place of the detection of 

10 the azimuth performed by the azimuth sensor to 
estimate the passage into which the user has ad- 
vanced, data about the shape and the position of 
the passage into which the user has advanced is 
retrieved from data stored in the data storage de- 

75 vice and the passage is indicated as the travelling 
line. 

As described above, according to the present 
invention, generating and indicating of the travelling 
line can be realized by a variety of configurations. 

20 In the configuration according to the present inven- 
tion, a passage to the end point of the passage 
which can be selected if the moving object moves 
without performing turning to the right/left or along 
a course in which the driving Is regulated is. as 

25 information necessary and sufficient for a driver or 
the like to select a course and in the form of 
information called the "travelling line", indicated on 
the screen of the display device. The concept of 
the display information called the "travelling line" 

30 has not been disclosed according to the conven- 
tional navigation systems. 

The navigation system and the method therefor 
according to the present invention treat the target 
for the moving object to reach as follows: 

35 The configuration is constituted in such a man- 

ner that the coordinate position of the target is 
supplied so that codes about name of the target, 
the number given to the target and the name are 
supplied to retrieve data about the target on the 

40 basis of the supplied information and information 
about the target such as the target position is 
indicated on the screen of the display device. 

In a case where information supplied to the 
main unit or information supplied for the purpose of 

45 retrieving data about the passage to indicate the 
travelling line includes information about the 
present position, an area to which both the present 
position and the target position belongs is retrieved 
and the area is displayed on the display screen 

50 and as well as the target position and the travelling 
line on which the present position or an equivalent 
position in place of the present position are posi- 
tioned are indicated on the display screen. The 
supplied information including information about 

55 the present position is exam pi if led by a case in 
which, a signal transmitted from the transmitter in- 
cludes information about the position at which the 
transmitter is'disposed. a case in which inputting is 
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performed in accordance with the name of the 
intersection, the name of a place, the lot number 
and the name of the roadside facility, a case in 
which a specific coordinate position is supplied, a 
case in which the code numbers which correspond 
to elements showing the above-described positions 
substantially show the equivalent place in place of 
the present position and a case in which informa- 
tion about the estimated present position is sup- 
plied. 

As described above, the target and the travel- 
ling line representing the passage through which 
the moving object is moving at this very moment 
are always indicated on one display screen. There- 
fore, the user is, at first sight of the display screen, 
able to determine the selection of the course 
through which the user is able to reach the target 
on the basis of the relationship with the actual 
driving situation. 

That is. when the driver or the like, who is a 
user, looks the travelling line indicated on the dis- 
play screen, the user is able to quickly, easily, 
extemporaneously and at free will determine to go 
straight along the passage through which the user's 
vehicles is moving at this very moment, or turn to 
the right or left into another passage in accordance 
with the positional relationship with the target 

The travelling line serving as information with 
which the moving object is able to reach the target 
is superior information with which the determination 
is made to conventional . information used in the 
conventional navigation technology such as the lo- 
cus, the present position, the target direction and 
the moving direction. Furthermore, the contigura- 
tion according to the present invention is arranged 
in a manner different from the configuration In 
which a previously set optimum driving course is 
instructed but the same is arranged in such a 
manner that the determination made by a driver or 
the like is given priority. Therefore, the load and 
danger of the driver can be eliminated from the 
psychological viewpoint and a significantiy" prefer- 
able effect can be obtained in terms of the traffic 
safety. 

In. addition. 'information, that is. the present 
position of the moving object is -not obtained but 
only the line representing the passage through 
which the moving object is moving at this very 
moment must be grasped. Therefore, the restriction 
involved in the conventional system in which the 
driving course and the moving object must be 
continuously aligned with each other on the road 
map displayed on the display screen can be elimi- 
nated. As a result, the load in terms of the accu-, 
racy applied to the navigation system can be re- 
duced. 

* If information for specifying the passage is 
once supplied, in accordance with the most simple 



configuration, the travelling line can be generated 
and indicated. Therefore, the ensuing necessity of 
estimating the present position by means of the 
navigation system can be eliminated to make it 

5 serve as the navigation system. 

In each mode of the present invention, the 
-configuration is constituted in such a manner that 
the present position of the user's vehicle or an 
equivalent place in place of the present position, an 

70 intersection line representing the passage which 
intersects the passage through which the user's 
vehicles is moving at this very moment, the inter- 
section of the travelling line and the intersection 
line, the moving direction and the locus are. as 

75 secondary determination information, indicated. As 
a result, a variety of requests made In each mode 
can be met while making the indication of the 
travelling line to be the basic function. 

Furthermore, a preferred aspect of the present 

20 invention can be constituted in such a manner that 
data about the shape and the position of the pas- 
sage at which the target confronts is stored in the 
data storage device, data about the target position 
and data about the passage which confronts the 

25 target are retrieved when a target is set, the target 
position is indicated on the display device and as 
well as a line representing the passage which con- 
fronts the target is Indicated on the display device. 
Another configuration example may be arranged in 

30 such a manner that data about the shape and the 
position of a passage which constitutes a course 
through which the moving object is able to properly 
correctly reach the. target from a main passage 
positioned near the target is, together with data 

35 about the shape and the position of the passage at 
which the target confronts, stored in the data stor- 
age device. Thus, when a target is set. data about 
the target position and data about the shape and 
the position of the passage at which the target 

40 confronts are retrieved and as well as data about 
the shape and the position of the passage which 
constitutes the course through which the moving 
object is able to reach the target is retrieved and 
the target position and the line representing the 

45 passage at which the target confront are indicated 
on the display device and as well as the line 
representing the passage which constitutes the 
course through which the moving object is able to 
reach the target is indicated on the display device. 

50 As a result of the thus-made configuration, the 

passage and the travelling line with which an ac- 
cess to the target can be made are clearly shown 
on the display screen. Furthermore* by. arranging 
the configuration in such a manner that the pas- 

55 sage which is able to be adapted to the directional 
regulation is formed into data and the above-de- 
scribed passage is indicated or the regulation.' is 
cleariy indicated, the moving object is significantly 
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easily able to reach the target. 

Furthermore, the present invention can be con- 
stituted in such a manner that the target and the 
travelling line are not indicated on one display 
screen. According to this example of display, the 
configuration is constituted in such a manner, that 
the target direction is retrieved while making the 
central point or arbitrary points of an area dis- 
played on the display screen in which the travelling 
line is indicated to be a start point and the target 
direction is, together with the travelling line, in- 
dicated by an arrow or the like. 

As a result of the thus-arranged configuration, 
in a case of a mode of the present invention in 
which the present position and an. equivalent posi- 
tion in place of the present position is not used as 
the assumption, for example, in a case where the 
travelling line is indicated when a user supplies the 
name or the code of the passage as information, in 
a case where it is difficult to indicate the target and 
the travelling line in one area due to the restriction 
caused from date, or in a case where the present 
position cannot be detected due to some trouble, 
the system according to this mode is able to serve 
as a supplementary function to aid the driver or the 
like to select the course. Furthermore, since the 
travelling line is indicated, the arrow representing 
the target direction does not trouble ttie user. 
Therefore, this mode of the present invention is 
able to serve as a satisfactory effective navigation 
system. 

Furthermore, according to the mode of the 
present invention in which the distance sensor and 
the azimuth sensor are not required, the navigation 
system and the method therefor according to the 
present invention can be utilized as a portable 
apparatus adaptable to a pedestrian. Also accord- 
ing to this mode, the travelling line and the target 
are indicated in a manner different from the con- 
ventional configuration in which the map is dis- 
played. Therefore, the user is able to recognize the 
direction of movement to reach the target. 

Since an effect as a navigation system and a 
method is obtained because the target and the 
travelling line are indicated on the display screen, 
the contents of display can be simplified, causing a 
plurality of advantages to be realized. 

In a case where the arrow display system, the 
size of the display screen can be reduced. How- 
ever, a predetermined size of the display, is re- 
quired in the map display system. In a case where 
the present position is shown, it must be collated 
with the circumferential state after it has been 
confirmed in the map. Therefore, background in- 
formation must be sufficiently shown in the map, 
causing a necessity to arise in that the size of the 
display screen must be enlarged. 

On the other hand, since background informa- 
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tion is an indispensable factor according to the 
present invention, the size of the screen can be 
reduced and as well as a wide area can be dis- 
played as practical and meaningful information. 

5 By combining the navigation system and the 

method therefor according to the present invention 
with information about traffic snarl, the user is able 
to previously detour the snarl. Furthermore, an aid 
system can be provided with which driving can be 

10 performed in such a manner that a driver is able to 
select a passage to detour the snart after the driver 
has confirmed the actual degree of the traffic snarl. 

According to the present invention, by combin- 
ing with a navigation system of another course 

75 guide system, it can be provided as information 
source to freely select the course which is deviated 
from the instructed course in a case where al- 
though the optimum course has been instructed, 
the moving object is deviated from the optimum 

20 course during driving or in a case where the in- 
structed course is not accepted by a female or the 
aged driver because the traffic volume is too large 
. in the instructed course or the traffic speed is too 
high in the above-described course. 

25 

Brief Description of Drawings 

Rg. 1 is a block diagram of a navigation system 
according to the present invention; 

30 Fig. 2 is a flow chart showing embodiment cor- 
responding to the thirty-fifth invention; 
Rg. 3 is a flow chart showing embodiment cor- 
responding to the thirty-seventh invention; 
Rg. 4 is a flow chart showing embodiment cor- 

35 responding to the thirty-ninth invention; 

Fig. 5 is a flow chart showing embodiment cor"- 
responding to the forty-first invention; 
Fig. 6 is a flow chart showing embodiment cor- 
responding to the forty-third invention; 

40 Rg. 7 is a flow chart showing embodiment cor- 
responding to the forty-fifth invention; 
Rg. 8 is a flow chart showing embodiment cor- 
responding to the fifty-ninth invention; 
and 

45 Rgs. 9. 10 and 11 illustrate typical examples of 
indication on the screen of a display section in a 
case where the navigation method according to 
the present invention is carried out. 

50 Best Mode for Carrying Out the Invention 

Embodiments of the present invention will now 
be described hereinafter with reference to the 
drawings. 

55 The illustrated configuration of a navigation 

system' collectively includes all of the components 
of the navigation system according to the present 
invention. It is preferable that the elements of the 
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system may be selectively employed at the time of 
a practical use as described later. The sequence 
illustrated by each of the flow charts partially 
shows the characteristic sequence of the navigation 
method according to the present Invention. There-; 
fore, they may be combined with one another as 
desired at a practical use. 

As shown in Rg. 1. the navigation system is 
composed of two units which are a main unit to be 
mounted on a moving object such as an auto- 
mobile and an external unit disposed on the out- 
side of the main unit. 

A signal 2 emitted from a transmitter 1 dis- 
posed on a passage includes data showing the 
shape and the position of the passage or which the 
transmitter 1 is disposed, or a code for retrieving 
the data relating to the passage, or other informa- 
tion about an intersection and a crossing or the 
like. An orbit satellite 4 Irradiates electric waves 5 
Including information for estimation the position of 
the moving object. The signal 2 is received by a 
receiver 3. while the electric waves 5 are received 
by a receiver 6. 

It Is preferable that the transmitting section of 
the transmitter 1 and the receiving section of the 
receiver 3 are respectively housed in chambers 
each having members for shielding signals on its 
side and rear portions and arranged in such a 
manner that an opening is formed in its front por- 
tion. As a result, a directivity in the transmission 
and the receipt of the signal 2 is given. 

An azimuth sensor 7 and a distance sensor 8 
are devices for use to estimate the present position 
of the moving object, the azimuth sensor 7 and the 
distance sensor 8 being arranged- to respectively 
detect the azimuth and the distance. 

A touch panel 9 having a touch panel controller 
12. a manipulating section 10 and a voice input 
section 11 which respectively receive an input op- 
eration of an operator- A data storage section 14, 
stores any one of data about the shape and the 
position of the passage, information about the inter- 
sections and crossings, data about the target and 
the shape and the position of the passage through 
which the moving object is able to reach to the 
target, coordinates and other map'data in a manner 
corresponding to each embodiment of the present 
Invention. A processing section 23 processes a 
variety of data items to be described later on the 
basis of programs stored in a storage device which 
is not shown in Fig. 1. Means for realizing a variety 
of functions are defined in the processing section 
23. 

In addition, reference numeral 13 designates a 
display section, 24 designates an input section, 
and 25 designates a reading means. 

Rgs. 9, 10 and 1 1 'illustrate examples of indica- 
tion on the screen of the display section 13. Refer- 



ring to these figures, reference numeral 27 des- 
ignates a target for the moving object to reach. 28 
designates the above-described travelling line, 29. 
30 and 31 designate the crossings. 32 designates a 
5 passage confronting the target 33 designates a 
passage with which the passage confronting the 
target is able to access a main passage. 34 and 35 
designate the intersections. 

70 Embodiment corresponding to the first invention: 

When Information about the passage through 
which the moving object is moving at this very 
movement is supplied to the processing section 23 
IS via the input section 24. data about the shapie and 
the position of the passage is read from the data 
storage section 14 via a retrieval means 15. A 
display processing means 22 generates the travel- 
ling line on the basis of data about the shape and 
20 the position of the passage. The travelling line is 
indicated on the display section 13. 

When information about the passage through 
which the user's vehicle is moving at this very 
moment is obtained and this passage is indicated, 
25 as the travelling line, on the screen of the display 
section 13, the screen, in principle, always in- 
dicates information about the target for the moving 
object to reach. 

In general, the passage is formed into data as 
30 a segment between two points given coordinate 
positions. A deta base of the navigation system 
according to the present invention relating to the 
passage is made as follows. 

Rrst. the passages are sectioned so as to be 
35 formed into data. 

The forming of the passages into data is per- 
formed in such a manner that data is constituted in 
units of links which can be obtained by sectioning 
the passages at the intersections. Furthermore, a 
40 code is given to each link so as to make it to be a 
subject of a retrieval. If there is a characteristic in 
the shape of the passage, for example, if there is a 
sharp curve, the shape sometimes is utilized to 
express the passage. 
45 Data about the link Is formed. Into groups to 

constitute link groups. The link groups are clas- 
sified as follows so as to be given codes so that 
data is made. 

As to the passages (it is preferable that each of 
50 the passages be formed into the same passage for 
the impression of the driver) which can be respec- 
tively considered as one continuous passage in a 
general rule data Is made in such a manner that 
the start to the end of the passage is made to be 
55 one passage and links which constitute ' this pas- 
sage are made to be one group to which a code is 
- given. 

A point of advancement from another passage 
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is made to be a start point and links which con- 
stitute a passage from this start point to the end 
point are formed into one group which constitutes 
one link group to which a code is given to make 
data. 

A split point of an exclusive right-turn lane or 
an exclusive left-turn lane, or that of an exclusive 
movement lane (or a passage), in which vehicles 
must move, is arranged to be a start point. Further- 
more, a course from this start point to the end 
point of the passage in which the vehicle moves in . 
this lane is arranged to be one passage and links 
which constitute this passage are formed into one 
group so as to be given codes as a link group so 
that data is made. 

In each of the cases, it is preferable that a 
specific code is given to each link and furthermore 
a common code is given to each of the links which 
constitute one group in order to perform a data 
retrieval on the basis of these codes. 

The arrangements are the basic one for making 
the data base. However, it is preferable that the 
data base about the passage be varied as de- 
scribed in each of the following embodiments. 

Embodiment corresponding to the second inven- 
tion: 

The transmitter 1 disposed in a passage trans- 
mits the signal 2 including data about the shape 
and the position of the passage. The signal 2 is 
received by the receiver 3 of a portable unit which 
a user has or with which an automobile is provided. 
The signal 2 is supplied to the input section 24 via 
the reading means 25. At this time, the area of a 
plane coordinates in which the passage is posi- 
tioned is read from the data storage section 14 by 
the retrieval means 15 in accordance with the co- 
ordinate position of the passage or the like. The 
coordinate data and data about the shape and the 
position of the passage are indicated on the display 
section 13 by the display processing means 22. It 
is preferable at this time that sound be generated 
to inform the user of the receipt of the signal 2 
when the same is received. It is preferable that 
data -included in the signal 2 be data about the 
shape and the position of the passage from the 
start point to the end point of the passage, assum- 
ing that the start point is the point at which the 
transmitter 1 is disposed, and thereby the coming 
portion of the travelling line. 

Embodiment corresponding to the third invention: 

In the embodiment corresponding to the sec- 
ond invention, data- about the position of the trans- 
mitter 1 is included in the signal 2. As a result, the 
position of the transmitter 1 is indicated on the 



screen of the display section 13 in addition to the 
travelling line. 

Embodiment corresponding to the fourth invention: 

5 

A code is included in the signal 2 transmitted 
from the transmitter 1 disposed in the passage. On 
the other hand, data about the shape and the 
position of the passage which corresponds to the 

70 code is stored in the data storage section 14 of the 
portable unit. When the code is, by means of the 
signal 2. supplied to the processing section 23 via 
the reading means 25 and the input section .24, 
data about the shape and the position of the pas- 

75 sage is read from the data storage section 14 by 
the operation of the retrieval means 1 5. In accor- 
dance with retrieved data, the travelling line repre- 
senting the shape and the position of the passage 
is then indicated on the display section 13 by the 

20 display processing means 22. 

Also in this embodiment, it Is preferable that 
the receipt of the signal 2 be informed to a user 
when the same is received by the sound. 

25 Embodiment corresponding to the fifth invention: 

In the embodiment corresponding to the fourth 
invention, data about the position of the transmitter 
1 is included in data to be stored in the data 
30 storage section 1 4 so that the position of the trans- 
mitter 1 is indicated on the display section 13 in 
addition to indicating the travelling line. 

Embodiment corresponding to the sixth invention: 

35 

Data about the shape and the position of all of 
the passages are stored in the data storage section 
14. Therefore, when a user supplies any one of the 
name of the passage, that of the intersection, the 

40 name of a place, the lot number, the name of a 
facility positioned on the roadside, the coordinate 
position or a code number given to it by the key of 
the manipulating section 10. the touch panel 9, the 
voice input section 11 or the like, data about the 

45 shape and the position of the passage is read from 
the data storage section 14 by the operations of 
the input section 24 and the retrieval means 1 5. As 
a result, the travelling line is Indicated on the 
display section 13 on the basis of the function of 

50 the display processing means 22. 

Embodiment corresponding to the seventh inven- 
tion: 

55 As the equivalent position to be treated in 

place of the present position of the moving object, 
position data of a region which is expressed by the 
intersection and the name of a place or the lot 
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number, that of the point which is indicated by the 
facility positioned on the roadside or the coordi- 
nates are stored in the data storage section 14 so 
that the equivalent position is indicated ori the 
display section 13 together with the travelling line. 

Embodiment corresponding to the eighth invention: 

Information about the passage through which 
the moving object is moving at this very moment is 
supplied via the input section 24 connected to the 
receiver 6 for receiving the electric waves 5, the 
receiving 3 for receiving the signal 2. the reading 
means 25. the distance sensor 7 and the azimuth 
sensor 8. Information thus-supplied is processed in 
the processing means 1 6 so that the present place 
(present position) at which the moving object 
moves is estimated by a present place estimating 
means 17. In accordance with the estimated 
present position, the passage is estimated and 
discriminated by a passage estimating means 18. 
After the passage has been discriminated, data 
about the shape and the position of the passage is 
read from the data storage section 14 by the re- 
trieval means 15. Furthermore, it is supplied to the 
display processing means 22 so that the travelling 
line representing the shape of the passage is in- 
dicated on the display section 13. 

As a method for discriminating the passage 
through which the moving object is moving at this 
very moment on the basis of the estimated present 
position of the moving object, it is preferable that, 
for example, an arbitrary points set on the pas- 
sages are. as data, stored in the data storage 
section 14 to perform the nearest point retrieval 
while making the arbitrary points to be the subject. 
As a method of setting the arbitrary point, it is 
preferable that plural points should be set at long 
intervals in one passage in a case where there is 
no adjacent passage to the one passage, and that 
the arbitrary point in another passage should be set 
at a position corresponding to the point set in one 
passage in a case where there are two passages to 
be adjacent mutually. As a result of the retrieval 
performed in such a manner that the arbitrary 
points are respectively treated as the nearest point 
to the position of the moving object, the passage is 
discriminated by utilizing the nearest points. 

According to the above-described embodiment, 
data is retrieved in accordance with the arbitrary 
point set in the passage, or a link constituting the 
discriminated passage, to which the arbitrary point 
belongs. It is preferable that a specific code to a 
link which constitutes the passage is given in addi- 
tion to the specific link code to .each link to retrieve 
data about the links. As an alternative to this, it is 
preferable that a group code for each link group, 
which is constituted by the links, is given to re- 



trieve data formed into a group by the group code. 
As an alternative to this, a common code is given 
to the specific code to the link which constitutes 
the passage is given to perform retrieval by the 
5 common code. 

Embodiment corresponding to the ninth invention: 

In the embodiment conresponding to the eighth 
70 invention 8. a point on the passage nearest to the 
estimated present position may be. together with 
the travelling line, indicated on the display section 
13. 

75 Embodiment corresponding to the tenth invention: 

When a passed passage is discriminated upon 
a comparison made between the shape of a locus 
and the shape of the passage based on the stored 

20 data, a passage present in front of the passed 
passage and through which the moving object will 
run if the moving object does not turn right or left 
is discriminated by a passage discriminating 
means 18 on the basis of the discriminated passed 

25 passage. Then, data about the shape and the posi- 
tion of the discriminated passage is read from the 
data storage section 14 by the retrieval means 15. 
As a result, the travelling line is indicated on the 
display section 13 by means of the display pro- 

30 cessing means 22. 

According to the above-described embodiment, 
it is preferable that data be retrieved on the bases 
of the final link which constitutes the passed pas- 
sage. 

05 It is preferable that a specific code is given to 

a link which constitutes the passage from the link 
to the end point of the same to retrieve data about 
it, in addition to the specific link code to each link. 
As an alternative to this, it is preferable that a 

40 group code for each link group, which is con- 
stituted by the links, is given to retrieve data 
formed into a group by the group code. As an 
alternative to this, a common code is given to the 
specific code to the link which constitutes the pas- 

45 sage to the end point of the same to perform 
retrieval by the common code. 

Embodiment corresponding to the eleventh inven- 
tion: 

50 

Vs/hen the travelling line is indicated on the 
display section 13. the estimated present position 
is, as the end point of the locus or the start point of 
the travelling line, indicated on: the display section 
55 13 by means of the display processing means 22. 

Embodiment corresponding to the twelfth invention: 
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The data storage section 14 stores data about 
the shape and the position of the passages and as 
well as, together with the state of advancement at 
the intersection, stores the distance between inter- 
sections and the passages which intersect each 
passage. When information about the start point is, 
as the initial positional information, supplied 
through the input section 24, each intersection is 
descriminated by a intersection discriminating 
means 19 on the basis of both of the distance from 
the start point to each intersection calculated in 
accordance with the stored data, and the actual 
running distance measured by the distance sensor 
8. In accordance with azimuth information detected 
by the azimuth sensor 7, the passage into which 
the nnoving object has been advanced at the inter- 
section is discriminated by the passage dis- 
criminating means 18. In accordance with informa- 
tion about the result of the discriminations, data 
about the shape and the position of the passage 
into which the moving object has been advance is 
read from the data storage section 14 by the re- 
trieval means 15. 

According to the above-described embodiment, 
data constituting the discriminated passage is re- 
trieved. It is preferable that a specific code to a link 
which constitutes the passage from the most for- 
ward link to the end point of the passage is given 
in addition to the specific link code to the most 
forward link of the passage into which the vehicle 
has been advanced to retrieve data about them. As 
an alternative to this, it is preferable that a group 
code for each link group, which is constituted by 
the links, is given to retrieve data formed into a 
group by the group code. As an alternative to tiiis, 
a common code is given to a specific code to a 
link which constitutes the passage to its end point 
is given to perform retrieval by the common code. 

Embodiment corresponding to the thirteenth inven- 
tion: 

Although the configuration in the embodiment 
12 is arranged in such a manner that the state of 
the moving object to turn to the right/left is de- 
tected by the azimuth sensor 7, this configuration 
is arranged in such a manner that a user inputs the 
state of turning to the right/left by any one of the 
voice input section 1 1 . the touch panel 9. and the 
key or the switch disposed in the manipulating 
section 10. 

The above-described embodiments corre- 
sponding to the twelfth and thirteenth invention 
may be modified as follows: , 

As for the- initial movement position, it is prefer- 
able that a point is previously set, the position of 
this point is stored in the data storage section 14 
and.it is then supplied by means of the code given 



to the point to set the initial movement position. 

NA^en the initial movement position is supplied 
as the coordinate position of an arbitrary point, the 
distance from the initial movement position to an 

5 intersection at which the moving object first turns 
right or left is detected by the distance sensor 8. 
The detected distance is stored in the storage 
means 20 and the same is as well as collated with 
the distance obtained from a means provided in the 

TO intersection discriminating means 19 and arranged 
to calculate tiie distance from the initial movement 
position to each intersection. Thus, the intersection 
at which the moving object has turned right or left 
is discriminated by the intersection discriminating 

75 means 19. 

It is preferable that the configuration be ar- 
ranged in such a manner that, when the user's 
vehicle has once turned to the right or left at an 
intersection, this intersection is, as the initial move- 

20 ment position, stored in the storage means 20 so 
as to discriminate the intersection at which the 
vehicle will then turn to the right or left on the basis 
of the stored data. 

It is preferable that the distance from a point, 

25 which can be set as the initial movement position, 
to an intersection on a passage near the point is, 
together with the initial movement position, stored 
in the data storage section 14 and make it to be 
collated with the distance detected by the distance 

30 sensor 8. It is preferable that a code for the pas- 
sage to which the point is set is given to data about 
the point so as to retrieve data about the passage 
when the point is set as the initial movement posi- 
tion and it is then indicated as the travelling line on 

35 the display section 13. 

It is preferable that the point, which is pre- 
viously set as the initial movement position, be a 
facility which can easily be made to be a mark 
such as a gasoline -station or a roadside restaurant 

40 and which relates the travel of the moving object. 
In this case, it is supplied as a code given to the 
facility. 

As the point which is previously set as the 
initial movement position, it is also preferable that a 

45 plate or the like which is disposed at the intersec- 
tion or the passage and given a code number or 
the like be used. 

In a case where the initial movement position is 
an arbitrary position, it can be set on the screen of 

50 the display section 13 by using a cursor or it can 
be set by means of the latitude and the longitude. 
In order to calculate the distance, it is preferable 
that the position be converted into coordinate posi- 
tion. 

55 In a case where the azimuth sensor 7 detects 

the right turn or the left turn of the user's vehicle, a - 
collation is made between the travelled distance 
and the detected data about the right turn or the 
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left turn. If there is not subject intersection, it is 
preferable that the discrimination of the intersection 
be cancelled. The case takes place when the lane 
is changed, the moving object drops in a parking 
area or a roadside restaurant, or the right turn or s 
the left turn due to a sharp curve passage or the 
like is detected. When the user inputs the status of 
the right or the left turn or when azimuth sensor 7 
detects it and an effective discrimination of the 
intersection is thereby made, it is preferable that io 
the cumulative quantity detected by the distance 
sensor 8 is cancelled and counting is again com- 
menced from zero. 

In a case where the user inputs the state of the 
right turn or the left turn of the user's vehicle, it is is 
preferable that the travelling line is indicated on the 
display section 13. the nearest intersection posi- 
tioned forward is shown by an exaggerated en- 
larged view. Therefore, when the number given to 
the passage in this enlarged view is input by a key 20 
or voice or by directly touching the display screen, 
the passage to which the user's vehicle will be 
advanced is discriminated. 

As another modification, it is preferable that the 
state of the advancement be input by voice in such 25 
a manner that it is expressed as "right", "upper 
right", "lower right" and "left". In this case, a 
configuration can be employed in which each ad- 
vancement state is given so as to be input by the 
given number or the same is input in another 30 
language such as English, 

Another modification may be employed which 
is constituted in such a manner that keys or switch- 
es are disposed at the top end portion, the inter- 
mediate portion and the lower portion of the right 35 
side of the screen frame of the display section 13. 
the top end portion, the intermediate portion and 
the lower portion of the left side of the same and 
the right portion and the left portion of the lower 
side of the same to correspond to the state of the 40 
advancement, that is, the upper right, right. lower 
right, upper left, left, lower left and U-turn. 

Embodiment corresponding to the fourteenth inven- 
tion: , , 45 

In a case where information about the passage 
through which the user's vehicle is moving at this 
very moment includes information about the 
present position of the vehicle, data about the so 
shape and the position of the subject passage from 
the present position to the end point of the pas- 
sage is retrieved from data stored in the data 
storage section 14 to indicate the forward portion of 
the passage through which the vehicle is .moving is 55 
at this very moment, as the travelling line, on the 
display section 13 on the basis f of the retrieved 
data. 



Embodiment corresponding to the fifteenth inven- 
tion: 

When the travelling line and the locus are 
indicated on the display section 13. the travelling 
line and the locus are indicated by different kinds 
of lines or different colors. 

Embodiment corresponding to the sixteenth inven- 
tion: 

The display mode on the display section 13 
may be arranged in such a manner that the shape 
and the position of the passage through which the 
moving object is moving at this very moment are 
indicated as the travelling line, and furthermore, the 
shape and the position of another passage which 
intersects the passage through which the moving 
object is moving at this very moment are indicated 
as intersection lines 29. 30 and 31 . 

In this case, it is preferable that the trave>lling 
line and the intersection line be indicated in dif- 
ferent colors or different kinds of lines. 

Embodiment corresponding to the seventeenth in- 
vention: 

It is preferable that the travelling line and the 
locus are indicated by different kinds of lines or 
different colors on the display section. 

Embodiment corresponding to the eighteenth in- 
vention: 

As a display mode on the display section 13. 
the position of the intersection may be. together 
with the travelling line and the intersection line, 
indicated or the same may be indicated in place of 
the travelling line and the intersection line. 

Embodiment corresponding to the nineteenth, 
twentieth and twenty-first invention: 

As a display mode on the display section 13. 
the direction of the travel or the direction in which 
the moving object must travel may be indicated by 
using an arrow or the like in addition to the travel- 
ling line. 

Embodiment corresponding to the twenty-second 
invention: 

The travelling direction can be indicated on the 
display section 13 on the basis of the detection of 
the travelling direction obtained by the azimuth 
sensor 7. 

Furthermore, when the present position is es- 
timated in accordance with the satellite electric 
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waves 5. a means for storing the estimated point 
and indicating this point on the screen of the dis- 
play section 13 is provided, wherein the travelling 
direction is indicated by continuous points, or a 
direction in the direction of extension of a line 
connecting two or more continuous points including 
the final point is defined as the travelling direction, 
whereby the travelling direction discriminating 
means 21 discriminates the travelling direction in 
accordance with the above-made definition so as to 
indicate the travelling direction on the display sec- 
tion 13 by an arrow or the like. 

Embodiment corresponding to the twenty-third in- 
vention: 

It is preferable that the locus be indicated 
together with the travelling line on the screen of the 
display section 12. 

Embodiment corresponding to the twenty-fourth in- 
vention: 

It is preferable that the estimated passed inter- 
section should be stored in the storage means 20 
and be indicated in the display section 13 together 
with the travelling line. 

Embodiment corresponding to the twenty-fifth in- 
vention: 

As a display mode to be made on the display 
section 13, the present position or the equivalent 
position in place of the present position can be 
indicated on the display section 13. Furthermore, it 
is preferable that the present position or the equiv- 
alent position in place of the present position be 
stored in the storage means 20 and a sequential 
plurality of stored points are indicated together with 
the travelling line. 

Embodiment corresponding to the twenty-sixth in- 
vention: 

The configuration can be formed in such a 
manner that, in a case where input information for 
retrieving data about the shape- and the position of 
the passage to be indicated as the travelling tine 
includes information about the present position of 
the moving object, an area to which both the 
present position and the target position for the 
moving object belong is retrieved so as to indicate 
the area on the display section 13. and in addition, 
the target position, a travelling line having the 
■ present position or the equivalent position in place 
of the present position thereon may be indicated 
on the display section 13. 

It is preferable that the- area to which both the 



coordinate position of the present position or that of 
the equivalent position in place of the present posi- 
tion and that of the target coordinate position be- 
long be retreived. As an alternative to this, it is 
5 preferable that codes for a small area and a large 
area set to several stages as being a different 
reduced scale to meet a desire are given to a 
signal transmitted by the transmitter 1, data to be 
retrieved in response to this signal, data to be 

10 retrieved by the name of the intersection, the name 
of a place, a lot number, the roadside facility or the 
like which is supplied by the user, data to be 
retrieved by the present position or the passed 
passage estimated in accordance with the result of 

75 the satellite electric wave or the detection made by 
each sensor or data to be retrieved by the intersec- 
tion at which the moving object has been advanced 
into a different passage. Also data about the target 
position is given the similar area code, whereby a 

20 code which is common to them is retrieved. 

It is preferable that the area codes for them be 
retrieved in such a manner that the sequential 
collation is started from a small area code to re- 
trieve a code which is common to them. As an 

25 alternative to this, the sequential collation is started 
from a large area code until the area becomes 
different in a small area, and then a restoration to 
the common area is made. 

As an alternative to this, a configuration can be 

30 employed which is arranged in such a manner that 
a large area to which both the target and the 
travelling line belong is displayed, a frame which 
can be moved and the size of which can be 
changed is provided in the display screen and an 

35 area to which both the target and the travelling line 
belong is determined and selected by the user's 
operation of the frame so as to display this area. 
As an alternative to this, either of the target or the 
travelling line is first indicated on the display 

40 screen and the area is sequentially changed to a 
large area by . the user until they belong to the 
same area. 

Embodiment corresponding to the twenty-seventh 
45 invention: 

The configuration is constituted in such a man- 
ner tiiat the position of a target for the moving 
object is stored in the data storage section 14 

50 together with data about the shape and the position 
of the passage at which the target confronts. It is 
preferable that data about the position of the target 
be retrieved by the retrieval means 15 when the 
target is set and as well as data of the shape and 

55 the position of the passage which confronts the 
target be retrieved to indicate the 'position of the 
target, the shape and the position of the passage ~ 
on the display section 13. .' 
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If a variety of regulations are applied to the 
passage, for example, if there is a directional regu- 
lation, it may be shown by an arrow or the like or 
the sections through which the vehicle can or can- 
not pass in the passage at which the target con- 
fronts it may be expressed by different colors or 
different kinds of lines, on the screen of the display 
section 13. 

It is preferable that the vehicle type regulation, 
the hour regulation and weight regulation be in- 
dicated on the display section 13 on the basis of 
the selection made by the user. 

Embodiment corresponding to the twenty-eighth in- 
vention: 

The configuration Is constituted in such a man- 
ner that data about the shape and the position of 
the passage which constitutes a course through 
which the vehicle is able to properly and correctly 
reach from a main passage adjacent to the target is 
stored in the data storage section 14. It is prefer- 
able that, when a target is set, the target and the 
shape and the position of the passage through 
which the vehicle reaches this target be indicated 
on the screen of the display section 13- 

It is preferable that passages constituting a 
course to be practically advantageous should be 
indicated on the display screen in accordance with 
the regulations of the law together with the target, 
and furthermore the passed Intersections and their 
names, marks for them or the like should be in- 
dicated similarly. 

It is preferable that the- main passage which is 
connected to the passage indicated together with 
the target and another passage which is connected 
to the main passage when the main passage is 
indicated together with the target are stored in the 
data storage portion 14, whereby, when the above- 
described another passage is retrieved as the pas- 
sage for the user's vehicle, a message "target 
accessed" is informed to the user by voice or 
image. 

Embodiment corresponding to the twenty-ninth in- 
vention: 

It is preferable that, - when a target is set, a 
target direction, the start point of which is made to 
be the present position or an equivalent position in 
place of the present position, be discriminated by a 
target direction discrimination means 26 and as 
well as the discriminated target direction be in- 
dicated by an arrow or the like together with the 
travelling line on the display section 13. 

In a case where the travelling line is indicated 
while being given a priority on the display screen, 
for example, in a case where the target cannot be 



indicated on the display screen because an en- 
larged view is displayed on the screen of the 
display section 13 as a result of passing through a 
passage which puzzles the user or a complicated 
5 passage, it is preferable that the target direction 
should be indicated. 

Embodiment corresponding to the thirtieth inven- 
tion: 

10 

The configuration can be constituted in such a 
manner that, when a target is set, the target direc- 
tion, the start point of which is a central point or an 
arbitrary point in the area displayed on the display 

IS section 13 which indicates the travelling line, is 
discriminated by the target direction discriminating 
means 26. The discriminated target direction is, 
together with the travelling line, indicated by an 
arrow or the like on the display section 13. 

20 It is preferable that, in a case where the travel- 

ling line is indicated while being given a priority on 
the display screen, for example, in a case where 
the target cannot be cleariy indicated on the dis- 
play screen because an enlarged view is displayed 

25 on the display screen as a result of passing 
through a passage which puzzles the user or a 
complicated passage, or in a case where informa- 
tion about the present position cannot be obtained, 
the target direction should be indicated. 

30 

Embodiment corresponding to the thirty-first inven- 
tion: 

It is preferable that the receiving section of the 
35 portable unit is housed in a housing having mem- 
ber for shielding signals on its side and rear por- 
tions and arranged in such a manner that an open- 
ing is formed in its front portion. 

40 Embodiment corresponding to the thirty-second in- 
vention: 

It is preferable that the transmitting section of 
the transmitter is housed in a housing having mem- 
45 ber for shielding signals on its side and rear por- 
tions and arranged in such a manner that an open- 
ing is formed in its front portion. 

Embodiment correspond ing to the thirty -third in- 
50 vention: 

It is preferable that, when a novel information 
item as to the passage through which the. user's 
vehicle is moving at this very moment, which is 

55 different from information which has Ipeen previous- 
ly supplied, is supplied, data about the novel pas- 

t sage through which the user's; vehicle is moving at 
this very moment is retrieved in accordance with 
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the .novel information item and a corresponding 
travelling line is indicated on the display screen, 
both the travelling line to be indicated in accor- 
dance with the previous input information and the 
travelling line to be indicated in accordance with 
the novel input information should be indicated and 
they should be indicated by different lines or dif- 
ferent colors so as to distinguish them. 

Then, the contents of the processing operation 
to be performed by the processing section 23. will 
now be described with reference to flow charts 
shown in the figures. 

Embodiment corresponding to the thirty-fourth in- 
vention: 

When information about the passage through 
which the moving object is moving at this very 
moment is inputted to the main unit, the travelling 
line representing the passage through which the 
moving object is moving at this very moment is 
indicated on the screen of the display section on 
the basis of the inputted information. The naviga- 
tion method of the present Invention having such a 
feature can be executed as follows. 

Embodiment corresponding to the thirty-fifth inven- 
tion: 

The signal 2 is, as shown in Fig. 2, received by 
the receiver 3 (step 1). Then, data about the shape 
and the position of the passage through which the 
user's vehicle is moving at this very moment is 
read (step 2) so as to retrieve an area which 
corresponds to the read passage (step 3). Then, 
the area and the travelling line are indicated on the 
screen of the display section 1 3 (step 4). 

Embodiment corresponding to the thirty-seventh 
invention: 

As shown in Rg. 3. the signal including the 
code is received by the receiver 3 (step 1). Then, 
the code included in the signal is read (step 2) so 
as to retrieve data about the passage which cor- 
responds to the above-described code from the 
data storage section 14 (step 3). Then, the travel- 
ling line is indicated on the screen of the display 
section 13 (step 4). 

Embodiment corresponding to the thirty-ninth in- 
vention: 

Another navigation method is, as shown in Rg. 
4, constituted in such a manner that information 
about the passage through which the user's vehicle 
is moving at this very moment is supplied by the 
user by operating the manipulating section 10 or 



the like (step 1). Then, data about the passage 
which corresponds to supplied information is re- 
trieved from the data storage section 14 (step 2) so 
as to indicate the travelling line representing the 
5 shape and the position of the retrieved passage on 
the screen of the display section 13 (step 3). 

Embodiment corresponding to the forty-first inven- 
tion: 

Another navigation method is arranged is such 
a manner that, when information obtained from the 
satellite electric waves 5 or the sensors 8 and 10 
is, as shown in Rg. 5, supplied (step 1), the 

75 present position of the user's vehicle is estimated 
in accordance with, supplied information (step 2). 
Then, the passage corresponding to the estimated 
present position is discriminated (step 3) so as to 
data for indicating the travelling line which cor- 

20 responds to the above-described passage is re- 
trieved from the data storage section 14 (step 4). 
Then, the travelling line is indicating on the screen 
of the display section 13 (step 5). 

25 Embodiment corresponding to the forty -third inven- 
tion: 

A further navigation method is, as shown in 
Rg. 6. constituted in such a manner that, when 

30 information of the satellite electric wave 5 or that 
obtained as a result of the detection performed by 
the sensors 8 and 10 is supplied (step 1), the 
present position of the user's vehicle is estimated 
in accordance with the supplied information and a 

35 locus for the user's vehicle Is obtained in accor- 
dance with a plurality of estimated present posi- 
tions (step 2). Then, the locus thus-obtained and a 
passage stored in the data storage section 14 are 
subjected to a comparison (step 3). As a result of 

40 this comparison, the passed passage is discrimi- 
nated (step 4) so as to retrieve data about the 
forward passage from the data storage section 14 
in accordance with the passed passage (step 5). 
Then. a travelling line representing the shape and 

45 the position of the retrieved passage is indicated 
on the screen of the display section 13 (step 6). 

Embodiment corresponding to the forty-fifth inven- 
tion: 

so 

Another navigation method is, as shown is Rg. 
7, arranged in such a manner that the initial move- 
ment position is set (step 1). Then, the travelled 
distance from the initial movement position is de- 
55 tected (step 2) so as to store the detected travelled 
distance (step 3). Furthermore, the distance from 
the initial movement position to each intersection is 
obtained in accordance with data (step 4). Then, 
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the intersection which is passed is estimated from 
the result of a comparison made between the 
above-described distance and the above-described 
detected travelled distance (step 5). Then, the state 
of the advancement into the intersection is de- 
tected (step 6) to estimate the advanced passage 
(step 7), retrieve data about the advanced passage 
(step 8) and indicate the travelling line on the 
screen of the display section 13 in accordance with 
the retrieved data (step 6). 

According to the embodiment corresponding to 
the forty-siKth invention, the navigation method 
shown in Fig. 7 may be arranged in such a manner 
that the travelling line is indicated by a user by 
inputting the state of the advancement into the 
intersection by operating the manipulating section 
.10 in step 6. 

Embodiment corresponding to the fifty-ninth inven- 
tion: 

Another navigation method is. as shown in Rg. 
8, arranged in such a manner that, when the name 
or the code of a target is supplied (step 1). data 
about the target is retrieved (step 2) and the target 
is indicated on the screen of the display section 1 3 
in accordance with the data (step 3). If information 
about the passage through which the user's vehicle 
is moving at this very moment is supplied at this 
time (step 4), a signal concerning the information is 
read or data concerning the passage is retrieved 
(step 5). Then, an area to which both the present 
position or an equivalent position in place of the 
present position and the target belong is retrieved 
(step 6) so that the above-described area is dis- 
played on the screen of the display portion 13. 
Thus, the target and the travelling line are indicated 
on the display screen (step 7). The above-de- 
scribed navigation method corresponds to the em- 
bodiment 24. 

Industrial Applicability 

As described above, the navigation system and 
the method therefor according to the present inven- 
tion are optimum to be mounted on a vehicle while 
making a driver to be the subject. Furthermore, it 
can be used as a portable navigation system for a 
pedestrian. 

Claims 

1. A navigation system having a storage section, 
a central processing section, an input section 
and a display section, comprising means for 
inputting information about a passage through, 
which a moving object is moving at this very 
moment, and means for indicating a line 



(hereinafter referred to as a travelling line) re- 
presenting said passage through which said 
moving object is moving at this very moment 
oh said display section when said inputting 
5 means inputs said information. 

2. A navigation system according to claim 1 , 
comprising a transmitting device disposed in 
each passage, means for supplying data about 

70 the shape and the position of said passage to 

a signal transmitted from said transmitting de- 
vice, a receiving section established in a porta- 
ble unit, means for reading a received signal, a 
storage section for storing plane coordinates. 

75 means for retrieving an area on said plane 

coordinate in which said passage exists on the 
basis of information read by said reading 
means, and means for indicating said travelling 
line representing said passage through which 

20 said moving object is moving at this very mo- 

ment on said display section on the basis of 
said data about the shape and the position of 
said passage and data about said retrieved 
area on said plane coordinate. 

25 

3. A navigation system according to claim 2, 
comprising means for supplying data about a 
position of said transmitting device disposed in 
said passage to the signal transmitted from 

30 said transmitting device, and indicating said 

position of the transmitting device from which 
said signal is transmitted at this very moment, 
together with said travelling line. 

35 4. A navigation system according to claim 1, 
comprising a transmitting device disposed in 
each passage, means for supplying a code to 
a signal transmitted from said transmitting de- 
vice, a receiving section established in a porta- 

40 ble unit, means for reading a received signal. 

means for storing said data about the shape 
and the position of each passage In a storage 
section of said portable unit, means for retriev- 
ing data about the shape and the positions of a 

45 passage in which said transmitting device is 

disposed on the basis of a signal retrieved 
from said signal which said transmitting device 
transmits, and means for indicating said travel- 
ling line representing said passage in which 

50 said moving object is moving at this very mo- 

ment on said display section on the basis of 
said retrieved data. 

5. A navigation system according to claim 4. 
55 comprising means, for storing a position of said 

transmitting device in said storage section of 
said portable unit, means for retrieving said 
data about the shape and the position of said 
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. passage and data about the position of said 
transmitting device on the basis of said code 
obtained by said reading means, and means 
for indicating said position of the transmitting 
device from which sad signal is transmitted at 5 
this very moment, together with said travelling 
tine. 

6. A navigation system according to claim 1. 
comprising a storage section for storing data io 
about the shape and the position of each pas- 
sage, input means, such as keys, a touch- 
screen and a voice input device, for inputting 
various information items which can be recog- 
nized by a user at the time of travelling said is 
passage and with which said passage can be 
specified, for example, such as the name of a 
passage, the name of an intersection, the 
name of a place, a lot number, the name of a 
facility on roadside and the coordinate position, 20 
or a code number given to each of these 
items, means for retrieving data about the 
shape and the position of said passage which 

is defined by said information item inputted by 
the user from said storage section on the basis 25 
of said inputted information item, and means 
for indicating said travelling line representing 
said passage on said display section on the 
basis of said retrieved data. 

30 

7. A navigation system according to claim 6, 
comprising means for storing verious positions, 
such as a position of said intersection, a posi- 
tion of region represented by the place name 

and the lot number, a position of the facility 35 
and a position of the place indicated by the 
coordinate, means for retrieving the data of 
said passage and said verious positions on the 
basis of said information items inputted by the 
user, and means for indicating said retrieved 40 
positions on said display section together with 
said travelling line. 

8- A navigation system according to claim 1. 

comprising means for estimating a present po- 45 
sition of said moving object on the basis of 
electric waves emitted by ^ satellite, or means 
for estimating the present position on the basis 
of a sensor for detecting a distance and a 
direction, means for storing data about the so 
shape and the position of each passage, 
means for discriminating a passage nearest to 
the present position estimated by said estimat- 
ing means, and means for retrieving data about 
the shape and the position of said passage 5S 
from data stored in said storage section, 
wherein said indicating means indicates the 
shape and the positions of said passage as 



said travelling line representing said passage 
through which said moving object is moving at 
this very moment on said display section on 
the basis of said retrieved data. 

9. A navigation system according to claim 8, 
comprising means for retrieving data about a 
point near to the estimated present position on 
said travelling line when discriminating said 
passage nearest to the estimated present posi- 
tion, retrieving said data about said passage, 
and indicating said travelling line. 

10. A navigation system according to claim 1. 
comprising means for estimating a present po- 
sition of said .moving object on the basis of 
electric waves emitted by a satellite, or means 
for estimating the present position on the basis 
of a sensor for detecting a distance and a 
direction, said storage section for storing data 
about the shape and the position of each pas- 
sage, means for retrieving data about the 
shape and the position of a passage which is 
in front of a passage diiscriminated as a 
passed passage by comparing the shape of 
the passage and the shape of a locus obtained 
on the basis of the estimated present position 
and which will be a passage when no turning 
to right/left is made, from data stored in said 
storage section, wherein said indicating means 
indicates the shape and the position of said 
passage as said travelling line representing 
said passage through which said moving ob- 
ject is moving at this very moment on said 
display section on the basis of said retrieved 
data. 

11. A navigation system according to claim 10, 
wherein said travelling, line is indicated in such 
a manner that said estimated present position 
is made to be the end point of said locus or 
the start point of said travelling line. 

12- A navigation system according to claim 1, 
comprising a storage section for storing data 
about the shape and the position of each pas- 
sage, a distance sensor for detecting a trav- 
elled distance, an azimuth sensor for detecting 
a direction of a travel, means for storing pas- 
sages intersecting each passage together with 
a state of advancement at each intersection, 
means for storing the distance between inter- 
sections in each passages, means for setting 
an initial movement position, means for detect- 
ing the distance from said initial movement 
position, means for storing the detected quan- 
tity of the distance, means for obtaining the 
distance from said initial movement position to 
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sage through which said moving object Is mov- 
ing at this very moment as said travelling line 
on the basis of the retrieved data. 

15. A navigation system according to claim 1. 
comprising means for estimating a present po- 
sition, and means for storing passed positions 
or means for storing a locus and the like, 
wherein both said travelling line and said locus 
are indicated on said display section, further 
comprising means for indicating said travelling 
line and said locus by a different kinds of lines 
or different colors. 

16. A navigation system according to claim 1. in a 
case where a transmitting device is disposed 
in each passage and said transmitting device 
transmits a signal including data about the 
shape and the position of a passage In which 
said transmitting device is disposed, said sig- 
nal includes data about the shape and the 
position of another passage which intersects 
said passage, and further comprising means 
for indicating the shape and the position of 
said another passage as an intersection line on 
the display section together with said travelling 
line representing said passage through which 
said moving object is moving at this very mo- 
ment. 



each intersection, means for collating said dis- 
tance and said detected quantity, means for 
estimating intersection passed at the time of 
said detection when said collation has been 
made, means for, when said azimuth sensor 5 
detects the state of advancement into an inter- 
section, estimating a passage Into which an 
advancement is made on the basis of said 
detected state, means for retrieving data about 
the shape and the position of said passage Into to 
which said advancement is made from data 
stored in said storage section, and means for 
indicating said travelling line representing the 
shape and the position of said passage on the 
basis of said retrieved data. i5 

13. A navigation system according to claim 1, 
comprising a storage section for storing data 
about the shape and the position of each pas- 
sage, a distance sensor for detecting a trav- 20 
elled distance, means for inputting, by a user, 
a state of advancement at an intersection from 
a passage to another passage, means for stor- 
ing passages intersecting each passage to- 
gether with a state of advancement at each 25 
intersection, means for storing the distance 
between intersections in each passages, 
means for setting an Initial movement position, 
means for detecting the distance from said 
initial movement position, means for storing 30 
the detected quantity of the distance, means 
for obtaining the distance from said initial 
movement position to each intersection, means 
for collating said distance and said detected 
quantity, means for estimating intersection 35 
passed at the time of said detection when said 
collation has been made, means for estimating 
a passage into which an advancement is made 
on the basis of said state of advancement into 
another passage at said intersection supplied 40 
by said user, means for retrieving data about 
the shape and the position of said passage into 
which said advancement is made from data 
stored in said storage section, and means for 
indicating said travelling line representing the 45 
shape and the position of said passage on the 
basis of said retrieved data. 



14. A navigation system according to claim 1, in a 
case where said information about the passage 
through which said moving object is moving at 
this very moment includes the present position 
of said moving object, further comprising 
means for retrieving data about the shape and 
the position- of said passage from said present 
position to the end point of said passage from 
data stored in said^strage section, and means 
for indicating the forward portion of said pas- 



17. A navigation system according to claim 1, in a 
case where said data about the shape and the 
position of each passage is stored in said 
storage section, further comprising means for 
retrieving data about the shape and the posi- 
tion of said passage through which said mov- 
ing object is moving at this very moment on 
the basis of inputted Information and said stor- 
age section storing data about the shape and 
the position of another passage which inter- 
sects each passage, and means for indicating 
the shape and the position of said another 
passage as an Intersection line on the display 
section together with said travelling line repre- 
senting said passage through which said mov- 
ing object is moving at this very moment. 

18. A navigation system according to claim 1, 
wherein said storage section stores data about 

50 the shape and the position of each passage 

and data about each position of intersections in 
each passage, and said indication means in- 
dicating the positions of said intersections on 
said display section together with said travel- 

55 ling line and intersection lines, or in , place of 

said travelling line and said intersection lines. 
, t 

19. A navigation system according to claim 2, In a 
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case where said signal has a directivity, or the 
reachable distance of said signal is limited, or 
when receiving said signal, an instruction as to 
which direction a user should face , and an 
indication of an understandable instruction are 5 
given to the user, and a direction to be trav- 
elled is determined in the passage where the 
user can receive said signal by laws or pratical 
viewpoints, further comprising means for giving 
information about said determined direction to io 
said signal, and means for indicating said de- 
termined direction by an arrow or the like on 
said display section as a travelling direction or 
a direction to be travelled, together with said 
travelling line. 75 

20. A navigation system according to claim 4. in a 
case where said signal has a directivity, or the 
reachable distance of said signal is limited, or 
when receiving said signal, an instruction as to 20 
which direction a user should face and an 
indication of an understandable instruction are 
given to the user, and a direction to be trav- 
elled is determined in the passage where the 
user can receive said signal by laws or prac- 25 
tical viewpoints, further comprising means for 
storing data about said determined direction in 

said storage section together with data about 
the shape and the position of each passage, 
means for giving a code used for retrieving 30 
said both data, and means for indicating said 
determined direction by an arrow or the like on 
said display section as a travelling direction or 
a direction to be travelled, together with said 
travelling line, on the basis of said retrieved 35 
data. 

21. A navigation system according to claim 6, 
when said information item which the user 
recognizes and can input by said input section 40 
is an indication which can be recognized by 

only a user who is travelling in said passage in 
accordance with a direction determined by 
laws or practical viewpoints, or when said in- 
formation item Is an object to be recognized 45 
by only said user in generally accepted idea, 
further comprising means for storing data 
about said determined direction in said storage 
section together with data about the shape and 
the position of said passage retrieved on the so 
basis of said information, and means for in- 
dicating said determined direction by an arrow 
or the like on said display section as a travel- 
ling direction or a direction to be travelled, 
together with said travelling line. 55 

22. A navigation system according to claim 8. 
when having an azimuth sensor, comprising * 



means for indicating a travelling direction on 
the basis of the detection due to said azimuth 
sensor, or when estimating the present point 
on the basis of the electric waves from the 
satellite, comprising means for storing the es- 
timated point and means for indicating the 
estimated point on the display section, and 
nneans for indicating said travelling direction by 
an arrow on the like on the display section, 
said travelling direction is defined as the direc- 
tion determined by said continuous points or 
as the direction of extension of a line connect- 
ing two or more continuous points including a 
final point. 

23. A navigation system according to claim 10, 
comprising means for indicating said locus on 
the display section together with said travelling 
line. 

24. A navigation system according to claims 12 
. and 13. comprising means for storing the posi- 
tion of the estimated passed intersectioin and 
means for indicating said intersection together 
with said travelling line on the display section. 

25. A navigation system according to claims 3. 5. 
7, 9 and 11. comprising means for indicating 
and storing said present position or the equiv- 
alent position, and means for indicating a se- 
ries of said stored positions on said display 
section together with said travelling line. 

26. A navigation system according to claim 1, in 
the configuration comprising means for input- 
ting a target by a coordinate position by using 
a key, a touchscreen, a voice input device or 
the like, or means for storing the coordinate 
position of the^ target in said storage section, 
means for inputting a code such as a number 
or name by the operation of a user, the code 
which is given to said target together with the 
name of the target and which is written in a 
collation table, means for retrieving data of the 
target on the basis of the inputted information, 
means for indicating the position of the target 
on said display section on the basis of the 
retrieved data, in a case where said inputted 
information used for retrieving data about the 
shape and the postion of said passage in- 
dicated as said travelling line includes informa- 
tion as to the present position, further compris- 
ing means for retrieving an area to which the 
target position and the present positfon belong, 
and means for indicating said area, said target 
position, and said travelling line on which the 
present position or an equivalent position in 
place of the present indention is placed on the 
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display section. 

27. A navigation system according to claim 1 and 
26, comprising means for storing the position 
of said target by a coordinate position and data 
about the shape and the position of a passage 
at which the target confronts in said storage 
section, means for retrieving data about the 
position of said target when setting said target 
and for retrieving data about the shape and the 
position of said passage, and means for in- 
dicating the shape and the position of said 
passage on the display section together with 
the position of said target 

28. A navigation system according to claim 27. 
comprising means for storing data about the 
shape and the position of a passage at which 
the target confronts and data about the shape 
and the position of a passage which consti- 
tutes a course through which the moving ob- 
ject is able to properly and correctly reach 
from a main passage adjacent to the target in 
said storage section, means for retrieving data 
of the position of said target and data about 
the shape and the position of said passage at 
which said target confronts and for retrieving 
data about the shape and the position said 
passage constituting said course, and means 
for indicating the shape and the position of 
said passage constituting said course on said 
display section together with the position of 
said target and the shape and the position of 
said passage at which said target confronts. 

29. A navigation system according to claim 1, in a 
case where means for inputting and setting a 
target is comprised, when setting said target, 
comprising means for retrieving a target direc- 
tion, the start point of which is made to be a 
present position or an equivalent position in 
place of the present position, and means for 
indicating said target direction by an arrow or 
the like on said display section together with 
said travelling line. 

30. A navigation system according to claim 1. in a 
case where means for inputting and setting a 
target is comprised, when setting said target, 
comprising means for retrieving a target direc- 
tion while making an arbitrary point of an area 
on said display section to be a start point and 
means for indicating said target direction by an 
arrow or the like on said display section to- 
.gether with said travelling tine. 

31. A navigation system according to claims 2 and 
4, said. receiving section of said portable unit is 



housed in a housing which is opened in its 
front portion and has member for shielding 
signals on its side and rear portions. 

5 32. A navigation system according to claims 2 and 
4, said transmitting section of said transmitter 
is housed in a housing which is opened in its 
front portion and has member for shielding 
signals on its side and rear portions. 

,70 

33. A navigation system according to claim 1. 
when as to said passage through which said 
moving object is moving at this very moment 
novel information different from said informa- 

75 tion which has been supplied is supplied, and 

data is retrieved by said information and said 
travelling line is indicated on the basis of said 
data, comprising means for indicating both 
said travelling lines respectively by said pre- 

20 vious information and said novel information in 

a manner that said two lines are indicated by 
different kinds of lines or different colors. 

34. A navigation method of storing data, process- 
es ing information when said information is input- 
ted, and performing an indication, comprising 
the step of indicating a line (hereinafter re- 
ferred to as a travelling line) representing a 
passage through which a moving object is 

30 moving at this very moment on a display sec- 

tion, when information as to said passage 
through which said moving object is moving at 
this very moment is inputted. 

35 35. A navigation method according to claim 34, 
comprising the steps of disposing a transmit- 
ting device in each passage, supplying data 
about the shape and the position of said pas- 
sage to a signal transmitted from said transmit- 

40 ting device, establishing a receiving section in 

a portable unit reading said signal when input- 
ting said signal, having a storage section for 
storing plane coordinates, retrieving an area on 
said plane coordinate in which said passage 

45 exists on the basis of said read information. 

and indicating said travelling line representing 
said passage through which said moving ob- 
ject is moving at this very moment on said 
display section on the basis of said data about 

50 the shape and the position of said passage 

and data about said retrieved area on said 
plane coordinate.. 

36. A navigation method according to claim 35, 
55 comprising the steps of supplying data about a 

position of said transmitting device disposed in 
said passage to the signal transmitted from 
said transmitting device, and Indicating said 



20 



37 



EP 0 489 915 A1 



38 



position of the transmitting device from which 
■ said signal is transmitted at this very moment, 
together with said travelling line. 

37. A navigation method according to claim 34. 
comprising the steps of disposing a transmit- 
ting device in each passage, supplying a code 
to a signal transmitted from said transmitting 
device, establishing a receiving section in a 
portable unit, reading said signal when input- 
ting said signal, storing said data about the 
shape and the position of each passage in a 
storage section of said portable unit, retrieving 
data about the shape and the position of a 
passage in which said transmitting device is 
disposed on the basis of a signal retrieved 
from said signal which said transmitting device 
transmits, and indicating said travelling line 
representing said passage in which said mov- 
ing object is moving at this very moment on 
said display section on the basis of said re- 
trieved data. 

38. A navigation method according to claim 37, 
comprising the steps of storing a position of 
said transmitting device in said storage section 
of said portable unit; retrieving said data about 
the shape and the position of said passage 
and data about the position of said transmitting 
device on the basis of said code obtained by 
said reading means, and indicating said posi- 
tion of the transmitting device from which said 
signal Is transmitted at this very moment, to- 
gether with said travelling line. 

39. A navigation method according to claim 34, 
comprising the steps of storing data about the 
shape and the position of each passage, input- 
ting various information items which can be 
recognized by a user at the time of travelling 
said passage and with which said passage can 
be specified, for example, such as the name of 
a passage, the name of an intersection, the 
name of a place, a lot number, the name of a 
facility on roadside and the coordinate position, 
pr a code number given to each of these 
items, retrieving data about the shape and the 
position of said passage which is defined by 
said information item inputted by the user on 
the basis of said inputted information item, and 
indicating said travelling line representing said 
passage on said, display section on the basis 
of said retrieved data. 

40. A navigation method according to claim 39. 
comprising the steps of storing verious. posi- 
tions, such as a position of said intersection, a 
position of region represented by the place 



name and the lot number, a position of the 
facility and a position of the place indicated by 
tiie coordinate.' retrieving the data of said pas- 
sage and said verious positions on the basis of 
5 said conformation items inputted by the user, 

and indicating said retrieved positions on said 
display section together with said travelling 
line. 

10 41. A navigation method according to claim 34, 
comprising the steps of estimating a present 
position of said moving object on the basis of 
electric waves emitted by a satellite, or es- 
timating the present position on the basis of a 

15 . sensor for detecting a distance and a direction. 

storing data about the shape and the position 
of each passage, discriminating a passage 
nearest to the present position estimated in 
said estimating step, retrieving data about the 

20 shape and the position of said passage from 

the stored data and indicating the shape and 
the position of said passage as said travelling 
line representing said passage through which 
said moving object is moving at this very mo- 

25 ment on said display section on the basis of 

said retrieved data. 

42. A navigation method according to claim 41. 
comprising the steps of retrieving data about a 

30 point near to the estimated present position on 

said travelling line when discrimination said 
passage nearest to the estimated present posi- 
tion, retrieving said data about said passage, 
and indication said travelling line. 

35 

43. A navigation method according to claim 34. 
comprising the steps of estimating a present 
position of said moving object on the basis of 
electric waves emitted by a satellite, or es- 

40 timating the present position on the basis of a 

sensor for detecting a distance and a direction, 
storing data about the shape and the position 
of each passage, retrieving data about the 
shape and the position of a passage which is 
45 in front of a passage discriminated as a 

passed passage by comparing the shape of . 
tiie passage and the shape of a locus obtained 
on the basis of the estimated present position 
and which will be a passage when no turning 
50 to right/left is made, from data stored in said 

storage section, and Indicating the shape and 
the position of said passage as said travelling 
line representing said passage through which 
said moving object is moving at this very mo- 
ss ment on said display section on the basis of 
said retrieved data. 

" 44. A navigation method according to claim 43. 



21 



39 



EP 0 489 915 A1 



40 



wherein said travelling line is indicated in such 
a manner that said estimated present position 
is made to be the end point, of said locus or 
the start point of said travelling line. 

45. A navigation method according to claim 34, 
comprising the step of storing data about the 
shape and the position of each passage, de- 
tecting a travelled distance, detecting a direc- 
tion of a travel, storing passages intersecting 
each, passage together with a state of advance- 
ment at each intersection, storing the distance 
between intersections in each passages, set- 
ting an initial movement position, detecting the 
distance from said initial movement position., 
storing the detected quantity of the distance, 
obtaining the distance from said initial move- 
ment position to each intersection, collating 
said distance and said detected quantity, es- 
timating intersection passed at the time of said 
detection when said collation has been made, 
estimating a passage into which an advance- 
ment is made on the basis of said detected 
state when detecting the state of advancement 
into an intersection, retrieving data about the 
shape and the position of said passage into 
which said advancement is made from the 
stored data,"Vid indicating said travelling line 
representing the shape and the position of said 
passage on the basis of said retrieved data. 

46. A navigation method according to claim 34. 
comprising the steps of storing data about the 
shape and the position of each passage, de- 
tecting a travelled distance, inputting, by a 
user, a state of advancement at an intersection 
from a passage to another passage, storing 
passages intersecting each passage together 
with a state of advancement at each intersec- 
tion, storing the distance between intersections 
in each passages, setting an initial movement 
position, detecting the distance from said initial 
movement position, storing the detected quan- 
tity of the distance, obtaining the distance from 
said initial movement position to each intersec- 
tiort. collating said distance and said detected 
quantity, estimating intersection passed at the 
time of said detection when said collation has 
been made, estimating a passage into which 
an advancement is made on the basis of said 
state of advancement into another passage at 
said intersection supplied by the user, retriev- 
ing data about the shape and the position of 
said passage into which said advancement is 
made from the stored data, and indicating said 
travelling line representing the shape and the 
position of said passage on the basis of said 
retrieved data. 



47. A navigation method according to claim 34. in 
a case where said information about the pas- 
sage through which said moving object is mov- 
ing at this very moment includes the present 

5 position of said moving object, further compris- 

ing the steps of retrieving data about the shape 
and the position of said passage from said 
present position to the end point of said pas- 
sage from the stored, data, and indicating the 

10 forward portion of said passage through which 

said moving object is moving at this very mo- 
ment as said travelling line on the basis of the 
retrieved data. 

75 48- A navigation hriethod according to claim 34. 

when comprising the steps of estimating a 
present position, storing passed positions or 
storing a locus and the like, wherein both said 
. travelling line and said locus are indicated on 

20 said display section, further comprising the 

step of indicating said travelling line and said 
locus by a different kinds of lines or different 
colors. 

25 49. A navigation method according to claim 34. in 
a case where a transmitting device is disposed 
in each passage and said transmitting device 
transmits a signal including data about the 
shape and the position of a passage in which 

30 said transmitting device is disposed, said sig- 

nal Includes data about the shape and the 
position of another passage which intersects 
said passage, and further comprising the step 
of indicating the shape and the position of said 

35 another passage as an intersection line on the 

display section together with said travelling line 
representing said passage through which said 
moving object is moving at this very moment. 

40 50. A navigation method according to claim 34, in 
a case where said data about the shape and 
the position of each passage is stored, further 
comprising the steps of retrieving data about 
the shape and the position of said passage 

45 through which said moving object is moving at 

this very moment on the basis of inputted 
information, storing data about the shape and 
the position of another passage which inter- 
sects each passage, and indicating the shape 

50 and the position of said another passage as an 

intersection line on the display section together 
with said travelling line representing said pas- 
sage through which said moving object is mov- 
ing at this very, moment. 

55 

51. A navigation system according to claim 1, 
wherein, said storage section stores data about 
the shape and the position of each passage 



22 



41 



EP 0 489 915 A1 



.42 



and data about each position of intersections in 
each passage, and said indication means in- 
dicating the positions of said intersections on 
said display section together with said travel- 
ling line and intersection lines, or in place of 5 
said travelling line and said intersection lines. 

52. A navigation method according to claim 35, in 
a case where said signal has a directivity, or 

the reachable distance of said signal Is limited, io 
or when receiving said signal, an instruction as 
to which direction a user should face and an 
indication of an understandable instruction are 
given to the user, and a direction to be trav- 
elled is determined in the passage where the is 
user can receive said signal by laws or pratical 
viewpoints, further comprising the steps of giv- 
ing information about said determined direction 
to said signal, and indicating said determined 
direction by an arrow or the like on said dis- 20 
play section as a travelling direction or a direc- 
tion to be travelled, together with said travelling 
line. 

53. A navigation method according to claim 37, in 25 
a case where said signal has a directivity, or 

the reachable distance of said signal is limited, 
or when receiving said signal, an instruction as 
to which direction a user should face and an 
indication of an understandable instruction are 30 
given to the user, and a direction to be trav- 
elled is determined in the passage where the 
user can receive said signal by laws or prac- 
tical viewpoints, further comprising the steps of 
storing data about said determined direction in 35 
said storage section together with data about 
the shape and the position of each passage, 
giving a code used for retrieving said both 
data, and indicating said determined direction 
by an arrow or the like on said display section 40 
as a travelling direction or a direction to be 
travelled, together with said travelling line, on 
the basis of said retrieved data. 

54. A navigation method according to claim 39. 45 
when said information item which the user 
recognizes and can input by said input section 

is an indication which can be recognized by 
only a user who is travelling in said passage in 
accordance with a direction determined by so 
laws or practical viewpoints, or when said in- 
formation item is an object to be recognized 
by only said user in generally accepted idea, 
further comprising the steps of storing data 
about said determined direction in said storage 55 
section together with data about the shape and 
the position of said passage retrieved on the 
basis of said information, and indicating said 



determined direction by an arrow or the like on 
said display section as a travelling direction or 
a direction to be travelled, together with said 
travelling line, 

55. A navigation method according to claim 41. 
when having an azimuth sensor, comprising 
the steps of indicating a travelling direction on 
the basis of the detection due to said azimuth 
sensor, or when estimating the present point 
on the basis of the electric waves from the 
satellite, storing the estimated point and in- 
dicating the estimated point on the display 
section, and indicating said travelling direction 
by an arrow or the like on the display section, 
said travelling direction is defined as the direc- 
tion determined by said continuous points or 
as the direction of extension of a line connect- 
ing two or more continuous points including a 
final point. 

56. A navigation method according to claim 43, 
comprising the step of indicating said locus on 
the display section together with said travelling 
line. 

57. A navigation system according to claims 45 
and 46, comprising means for storing the posi- 
tion of the estimated passed intersection and 
means for indicating said intersection together 
with said travelling line on the display section. 

58. A navigation method according to claims 36, 
38, 40. 42 and 44, comprising the steps of 
indicating and storing said present position or 
the equivalent position, and indicating a series 
of said stored positions on said display section 
together with said travelling line. 

59. A navigation method according to claim 34. in 
the configuration comprising the steps of input- 
ting a target by a coordinate position by using 
a key. a touchscreen, a voice input device or 
the like, or storing the coordinate position of 
the target in said storage section, inputting a 
code such as a number or name by the opera- 
tion of a user, the code which is given to said 
target together with the name of the target and 
which is written in a collation table, retrieving 
data of the target on the basis of the inputted 
information, means for indicating the position 
of the target on said display section on the 
basis of the retrieved data, in a case where 
said inputted information used for ' retrieving 
data about the shape and the position of said 
passage indicated as said travelling line in- 
cludes information as to the present position, 
further comprising the steps of retrieving an 



23 



43 



EP 0 489 915 Al 



44 



area to which the target position and the 
present position belong, and indicating said 
area, said target position, and said travelling 
line on which the present position or an equiv- 
alent position in place of the present invention 
is placed on the display section. 

60. A navigation method according to claim 34 and 
50, comprising the steps of storing the position 
of said target by a coordinate position and data 
about the shape and the position of a passage 
at which the target confronts in said storage 
section, retrieving data about the position of 
said target when setting said target, retrieving 
data about the shape and the position of said 
passage, and indicating the shape and the 
position of said passage on the display section 
together with the position of said target. 

61. A navigation method according to claim 60, 
comprising the steps of storing data about the 
shape and the position of a passage at which 
the target confronts and data about the shape 
and the position of a passage which consti- 
tutes a course through which the moving ob- 
ject is able to properly and correctly reach 
from a main passage adjacent to the target in 
said storage section, retrieving data of the po- 
sition of said target and data about the shape 
and the position of said passage at which said 
target confronts, retrieving data about the 
shape and the position said passage constitut- 
ing said course, and indicating the shape and 
the position of said passage constituting said 
course on said display section together with 
the position of said target and the shape and 
the position of said passage at which said 
target confronts. 

62. A navigation method according to claim 34, in 
a case where means for inputting and setting a 
target is comprised, when setting said target, 
comprising the steps of retrieving a target di- 
rection, the start point of which is made to be a 
present position or an equivalent position in 
place of the present position, and indicating 
said target direction by an arrow or the like on 
said display section together with said travel- 
ling line. 

63. A navigation method according to claim 34. in 
a case where means for inputting and setting a 
target is comprised, when setting said target, 
comprising the steps of retrieving a target di- 
rection while making an arbitrary point of an 
area on said display section to be a start point, 
and indicating said target direction. by an arrow 
or the like on said display section together with 



said travelling line. 

64. A navigation method according to claim 34. 
when as to said passage through which said 

5 moving object is moving at this very moment 

novel information different from said informa- 
tion which has been supplied is supplied, and 
data is retrieved by said information and said 
travelling line is indicated on the basis of said 

70 data, comprising the step of indicating both 

said travelling lines respectively by said pre- 
vious information and said novel information in 
a manner that said two lines are indicated by 
different kinds of lines or different colors. 
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